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ing ſubject; and the ap- 
probation with which you 
have honoured this little 
work, is my beſt apology 
for offering it to the pub- 
lic. To whom then can 
L with ſo much propriety 
inſcribe theſe Obſervations 
as to you, of whoſe judg- 
ment I entertain the high- 
eſt opinion, whoſe candour 


I have experienced, and 
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whoſe friendſhip I ſhall 


ever wiſh to cultivate? Ac- 

cept them, therefore, as a 
tribute of gratitude and 
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HE public has been lately 
favoured with ſeveral valu- 
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HE public has been lately 
favoured with ſeveral valu- 
Ble treatiſes on the ſubject of Lead, 
ich reflect equal honour on the 

IM learning, 
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learning, ingenuity, and benevolence 
of the author, His obſervations on 
its ready admiſſion into, and injuri- 
ous operation on the human body, 
are highly intereſting and important; 
and clearly evince that many chro- 
nic, as well as acute diſeaſes, proceed 
from this mineral poiſon, hen ſuch 
a cauſe is unſuſpected. 


Nox is the action of Lead con- 
fined to the human ſpecies : it exerts 
alike its deleterious powers on qua- 
9 and birds. 


A GENTLEMAN in Staffordſhire 
uſcd to feed his hounds in troughs 


We 
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lined with Lead, and they never 
hunted but three or four of them fell 
down during the chace, convulſed 
and ſeemingly in agonies of pain. 
A friend ſuggeſted to the owner of 
the dogs, that theſe convulſions might 
_ poſſibly ariſe from ſome portion of 
Lead diffolved in their food. The 
leaden troughs were therefore remov- 
ed, and the hounds from that time 
were entirely free from this diſorder. 
Another inftance, of a fimilar kind, 
was related to me by a country gen- 
tleman who reſides in Derbyſhire. 


An intelligent Plumber in Man- 
cheſter aſſures me, that he is unable 
B 2 to 
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to keep a cat in his houſe above a 
month or two. The animal ſoon 
ſickens, becomes rough in its coat, 
Iiſtleſs, emaciated, and dies in a ſhort 
time of a maraſmus. Theſe ſymp- 
toms he aſcribes to the particles of 
Lead ſcattered upon. the floor of his 
work-ſhop, which adhering to the 
feet of/the cat, and being licked off, 
are ſwallowed, and exert their viru- 
lent powers immediately on the ſto- 
mach and bowels. A perſon of the 
ſame buſineſs, and of good credit in 
Sheffield, has obſerved that cats are 
fond of the ſweet powder with which 
the ſurface of Lead is generally co- 
vered; and that they are affected by 

| \ It 
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it in the manner juſt deſcribed : but 
he adds that they are ſometimes dri- 
ven to the moſt outrageous madnels 
and that he has cured many of theſe. 
animals, when labouring under the 


moſt frightful ſymptoms, by pouring 
ſweet oil into them. 


An ingenious Apothecary, whoſe 
houſe is contiguous to a Plumber's 
ſhop, has more than once obſerved 
appearances of the colica piffonum in 
his cats; and ſome of them have be- 
come quite frantic with pain. 


A ep. linnet, very lively and in 
Perfect health, and which had been 
long 
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long uſed to confinement in a cage, 


was placed in a parlour, recently 


painted with Lead. The bird ſoon 
ſickened, continually gaſped for 


breath, and died in a few days. 


Another bird of the ſame ſpecies, 
and equally healthy, was then pur- 
chaſed ro ſupply its place. This 
was preſently affected in a ſimilar 
manner, and died in leſs than a 


A lap who is attentive to the 
feeding of her poultry, had troughs 


of Lead made for them, on account 


of their being more durable and 
* After the uſe of theſe the 


obſerved 
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obſerved that her fowls and chickens 
became ſickly, ſpiritleſs, and emaci- 

ated, The food ſhe gives them con- 
ſiſts of bread, potatoes, barley, &c. 
mixed with butter- milk. The latter 
ingredient is a powerful ſolvent of 
lead; and thus poiſon is mingled 

with their nouriſhment. | 


A nuMBER of ducks and geeſe, 
the property of a painter, were all 
killed by being confined, a ſingle 
night, in a place ſupplied with the 
water in which his bruſhes had been 


ſteeped, to prevent their becoming 
ary 


SATUR- 
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SATURNINE Preparations are now 
almoſt univerſally employed in ſur- 
gery ; and from their aſtringent, an- 
tiſeptic, and ſedative powers, are 
juſtly claſſed in the firſt rank of to- 
pical remedies. - But Mr. Goulard 
ſtrenuouſly maintains that the exter- 
nal uſe of Lead is never attended 
with any of the pernicious effects of 
its internal exhibition. And we 
have the concurring teſtimony of his 
very ingenious commentator to theſe 

facts. (a) The evidence of theſe 
| _ gentle- 


(a) Vide Mr. Aikin's Obſervations on Preparations 
of Lead, page 10.--------My friend Mr, White, who 
uſes large quantities of the Extract of Lead both in 
his 
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gentlemen ſeems to be further corro- 
borated by the experience of the fa- 
culty at Cheſter, on a late melan- 
choly occaſion. November 5th, 1772, 
a large number of people, aſſembled 
at a puppet ſhew, were blown up 
by the accidental exploſion of gun- 
powder, placed underneath in a gro- 
cer's warehouſe. The ſufferers ad- 
mitted into the Infirmary were in 
number fifty-three, not one of whom 
eſcaped without violent marks of 
contuſion, or large and deep burns 
in different parts of the body. They 
C were 


his private, and Hoſpital practice, entertains the 
ſame opinion with Mr, Aikin, of its innocency, and 
efficacy. 
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were all repeatedly waſhed with 
Goulard's ſaturnine water, which in 
every inſtance ſeemed to produce the 
moſt ſalutary effect. And though 
the circumſtances of theſe unhappy 
patients appear to have been peculi- 
arly favourable to the abſorption, as 
well as to the immediate action of 
this mineral poiſon on the nervous 
ſyſtem, no ſymptoms afterwards oc- 
curred, which could reaſonably be 
imputed to its operation. Three of 
the ſufferers indeed died of the lock - 
ed jaw; but this diſeaſe, with ſuffi- 


eient probability, was aſcribed to the 


bruiſes which they received about 
the joints. Strong as this evidence 
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may be eſteemed of the i innocency as 
well as efficacy of Lead, externally 
applied, I am ftill inclined,” with 
Dr. Baker, to believe that it ſometimes 
produces its ſpecific effects upon the 
body ; and the following caſes, though 
not deciſive, will at leaſt ſhew that 
my opinion is not entirely without 
n tie, 


THREE years ago a young man 
had a tumour of the ſpine, which 


had reſiſted various diſcutient reme- 


dies. An emollient cataplaſm, mix- 


C2 


a 


ed with the extractum ſaturni of 
| Goulard, was applied. In a few 
hours he was ſeized with violent 
| Pains 


* 
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Pains in the bowels, and ſevere 
cramps in the extremities, which 


ceaſed ſoon after the cataplaſm was 
removed. 


A GENTLEWOMAN, in Auguſt1770, 
was over-turned in a chaiſe, and 
thrown on the ſide of her head and 
ſhoulder ; the muſcles of which were 
much bruiſed and ſtrained, but the 
humerus was neither fractured nor 
diſlocated. She was immediately 
bled, and the venæſection was re- 


peated the next day. A ſaturnine 


fomentation was applied warm to the 
parts affected, and frequently renew- 
ed. Twitchings in the legs enſued, 

RT | and 
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and afterwards ſpaſms in the ſtomach. 
The fomentation was omitted, and 
theſe ſymptoms ceaſed; nor did any 
other application produce the like 
effect. This lady is ſubject to the 
colic; but as ſhe was ignorant of 
the ſpecific action of Lead, the 
ſpaſms in her ſtomach cannot be im- 
puted to the force of Imagination. 


Tur governor of the work-houſe 
in Mancheſter, aged upwards of ſe- 
venty years, had a large ulcer in his 
leg, which was waſhed ſeveral times 
in the day with the ſaturnine water 
of Goulard, and then covered with 
an emollient poultice, which con- 
| tained 
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tained a ſmall quantity of the extract 
of Lead. After uſing theſe applica- 
tions four days, he became affected 
with the colic, and alſo with paraly- 
tic ſymptoms, which though flight 
in degree, could not fail to be alarm- 
ing. The preparations of Lead 
were therefore diſcontinued, a doſe 
of oleum ricini was adminiſtered, and 
he ſoon recovered from theſe adven- 
titious complaints, 


A L1apy of a delicate habit, and 
the mother of four children, ſoon 
after delivery, to avoid being a nurſe, 
rubbed her breaſts with oil in which 


litharge and red lead had been boiled. 
Her 


\ — . 
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Her milk was by theſe means re- 
preſſed; but in a ſhort time ſhe be- 
gan to complain of acute pain about 
the ſtomach and duodenum, loſs of 
appetite, flatulency, and depreſſion 
of ſpirits. Opium and the warm 
bath were the only remedies that af- 
forded relief. Whether theſe com- 
plaints aroſe from the receſſion of 
the milk, or were occaſioned by the 
poiſonous action of the calces of 
Lead, I leave to the deciſion of my 
reader, 


Ix June 1757, a Phyſician of 
great humanity, was deſired to viſit 
a woman who had a varicoſe ſwelling 

| of 


16 ON: THE POISON 


of the veins of the right foot, attend- 
ed with great pain, ſwelling, and 
inflammation... He directed a ſolu- 
tion of ſaccharum ſaturni and opium, 
in elder flower water, to be frequent- 
ly applied, by means of linen rags, 
to the part affected. The pain was 
alleviated, the ſwelling diminiſhed, 
and the redneſs ſoon diſappeared. 
But in a few days ſevere vomitings, 
a violent colic, and obſtinate conſti- 
pation of the bowels ſupervened; 
and the woman was ever afterwards 
ſubject yo frequent returns of theſe 
complaints. The ſaturnine ſolution 
was uſed only four or five days; nor 
was it then diſcontinued from any 

ſuſpicion 
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ſaſpicion of its injurious effects. For 
very little attention was at that time 
paid to the noxious qualities of 
Lead. 


I nav been aſſured from un- 
doubted authority that Dr. A—— 
had a flight paralytic affection of his 
legs, by the practice of ſetting his 
feet every evening, on*a piece of 
Lead placed near the fire. And 
that a dog by lying on it, was en- 
tirely deprived - of the uſe of his 
limbs. 


ZeLlLER mentions a remarkable 
inſtance of the pernicious effects of 
5 WP litharge, 


18 ON THE POISON 


htharge, which Dr. Baker has quoted. 
De Lithargyrio quoque mihi narra- 
«.oit, matronam quandam nobilem 
c pulverem ejus, in rubore faciei, poſt- 
quam hic ipſi tanquam ſingulare et 
certiſſimum arcanum depr edicatus fu- 
e ſet, in petia ligatum, axillis bis vel 
ter die aſper/ifſe cum preſentaneo ef- 
« feftu; verum exinde ſubſecuta fuiſſe 
* dyſpneam,* lipothymiam,, dolores va- 
* gos in abdomine, vomituritionem, et 
& nauſeam.” This account the Doc- 
tor has confirmed by the caſe of a 
violent and obſtinate colic, which 
appeared to be occaſioned by ſome 
litharge mixed in a cataplaſm, and 
applied to allay a troubleſome itch- 
ing. 
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ing. (a) The teſtimony of Boerhaave 
muſt alſo be admitted to have great 


weight on this ſubje&; and he ſeems 


to ſpeak from experience, when he 


ſays, after deſcribing the proceſs for 
making vinegar of Lead, © This 
preparation if rubbed upon the 
« ſkin, in a ſtate of dilution, cures 
c eruptions, redneſs, the eryſipelas, 


and inflammations; gives white- 


„ neſs and beauty to the ſkin, but 


proves injurious to the body, at 


length occaſioning a conſumption, 


6) Medical TranſaQions, Vol. I, page 312. 


D 2 
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<« as appears by many melancholy 


examples.“ (a) 


(a) © $1 dilutum corpori affricetur, puſtulas, ru- 
« bedines, eryſipelas, phlegmonas multum levat ; cuti 
cc candorem, nitoremque conciliatz ſed corpori no- 


cc cet, tandem in phthifin deducendo, ut triſtiffimis 


ff ſæpe conſtitit exemplis,” 5 
Element, Chemiæ, Vol. II. Proc. 172, 


SE C- 


art 
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SECTION II. 


„ following obſervations con- 
cerning the effects of Lead 1 
have collected in Derbyſhire, There 
are many mines of this ore, from 
the working of which no inconve- 
nience enſues. (a) But the caſe is 

: otherwiſe 


(a) Tux Earl of Hopetoun informs me that his 
miners are, in general, a very healthy ſet of men. 


: 
yy 
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otherwiſe where the vein of ore is 
narrow, and the lime-ſtone ſides are 
very hard; for then the ſmall parti- 
cles of. the ore, which fly off from 


the tool. by the force employed in 


digging it, fall upon the faces of the 
work-men, and are frequently re- 
ceived into their mouths. The ſame 
is true alſo of the mines in which the 
water runs through the ore ; for the 
faces of the men are continually 
ſprinkled with it, by the daſhing of 
the pick-axes, and they look as if 
rubbed over with gun-powder. To 
render the ore fit for ſale it is bro- 
ken, and carefully waſhed from the 
impurities which adhere to it, If 


any 
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any cattle drink of the water which 
has been uſed for this purpoſe, they 
are affected with violent colics, and 
conſtipation of the belly; and · chey 
generally die convulſed. Dogs and 
cats, from the ſame cauſe, will ſome- 
times become mad, fall into fits, and 


often kill themſelves by running 


headlong againſt a wall. 


Tux colica pictonum is more inci- 
dent to thoſe employed in the ſmelt- 
ing of Lead, than to the workers in 
the mines. But ſince cupolas have 
been uſed for that operation, it has 
prevailed much leſs than formerly, 
even amongſt this claſs of men, For 
the 
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the vapours ariſing from the Lead 
are thus carried off, by a ftrong cur- 
rent of air, through a chimney, 
which is raiſed many yards above 
the furnace. Theſe vapours deſtroy 
the verdure of the graſs which grows 
in the neighbourhood of the ſmelting 


houſes ; and the cattle which feed on 


it are ſometimes affected with the dry 
gripes, or, as it is vulgarly termed, 


the belland, But the moſt frequent 


cauſe of this diſorder amongſt horſes 
and cows, 1s the grazing in paſtures, 


which have been over-flowed by | 
floods from the mines. And it is 
remarkable that theſe animals, who 


are generally directed to avoid what- 
| ever 
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ever is injurious to them, by an in- 
ſtin& wiſe and unerring in its opera- 
tion, ſo far from being averſe to this 
mineral poiſon, are fond and even 
greedy of it to exceſs. The ſame is 
true alſo of pidgeons, and other tame 

fowls, who pick up the ſmall parti- 
cles of Lead whenever they meet 


with them. Sheep are ſeldom known, 


in Derbyſhire, to be affected with 
the belland. THOR 


I am indebted to an experienced 


and judicious practitioner, who re- 


ſides at Bakewell in Derbyſhire, for 
the following information concerning 
the uſual method of treating the calica 


E pictonum 
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piclonum amongſt the workers in Lead. 
The men firſt complain of a weight, 
pain of the ſtomach, and coſtiveneſs, 
which are generally relieved, if they 
apply early for advice, by a vomit, 


and pills of ſoap, rhubarb, and a- 


loes; or by any aperient medicines 
of the liquid kind, with oil added to 


them. But if theſe ſymptoms be 


. Neglected, the patients complain of 
their ſativa becoming ſweet, of clam- 
my ſweats, laſſitude, feebleneſs of 
the legs, a total loſs of appetite, ob- 


ſtinate coſtiveneſs, and a fixed pain 


in the abdomen, with ſevere reach- 
ings. In this ſtage of the diſorder, 
oily clyſters and gentle purgatives 

are 
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are the moſt effectual remedies; and 
are uſually repeated at ſhort intervals, 
till the ſtools aſſume. a natural ap- 
pearance. For during the diſorder 
they are hard, dry, and ſcaly like 
bran, The oleum ricini has of late 
been uſed with great ſucceſs. | 


I cannoT omit this opportunity of 
recommending the trial of alum, both 
as a prophylactic, and as a remedy in 
lighter caſes of the colica piftonum. 
I have adminiſtered it with the hap- 
pieſt effect in various obſtinate and 
painful affections of the bowels. Fif- 
teen grains given every fourth, fifth, 
or ſixth hour, for the moſt part 
prove gently aperient; and if the 

E 2 ſymptoms 
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ſymptoms be not very ſevere, the 


ſecond or third doſe ſeldom fails to 
mitigate the pain, and ſometimes 


entirely removes it. When there- 


is reaſon. to apprehend that the alum 


may be too rough or auſtere in its 


action, it may be combined with 
gum arabic, or ſperma ceti; and un- 
der this form it is moſt likely to be 
ſerviceable in the colic ariſing from 
Lead. This medicine when conti- 
nued for a ſufficient length of time, 
ſeems to abate flatulence, to obviate 
ſpaſm, to improve the appetite, and 
to ſtrengthen the organs of digeſtion. 


And on theſe tonic powers the vir- 
tues of alum muſt chiefly depend; 


chough 


(a, 
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though they may in part ariſe from 
its obtunding the morbid ſenſibility 
of the inteſtines, by an immediate 
action on their nerves. To theſe it 
is applied more quickly and forcibly, 
and through a larger extent than 
moſt other aſtringents, from its rea- 
dy ſolubility in the ſtomach, great 
ſtypticity, and unchangeable na- 
ture. (a) | 


Is Derbyſhire, when the 'miners 
or ſmelters of Lead find themſelves 
affected with the aſthma, they uſu- 

3 ally 


( Vide Cafes of Obſtinate Colics cured by the 
ſe of Alum, Percival's Eſſays Medical and Experi- 


» wo 
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Lt ally leave their occupation for a ſe 
while, and work at the lime-kilns, tl 
experience having taught them that by 

the fixed air or mephitis ariſing from bt 

1s 


the calcination of lime-ſtone, is an 
effectual and ſpeedy remedy in this th 
diſorder. No other change of em- 
ployment affords them ſo much re- 
lief. The ſame vapour, in a mode- 
rate degree, ſeems to be ſalutary to 
the human conſtitution; for I have 
been informed by a gentleman of 
judgment and veracity, who has the 
direction of a conſiderable number 
of lime-kilns, that the men employed 
in burning lime are remarkable for 
their health and longevity. This ob- 

ſervation 
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ſervation is the reſult of more than 
thirty year's experience; and perhaps 
may corroborate the popular opinion, 
that in conſumptions of the lungs it 
is good to live near places where 
this proceſs is carried on. 


Ir is the common practice of the 
9 ſmelters of Lead, and of others alſo 
o who live in the neighbourhood of 
„e 8 fnelting mills, to broil mutton, beef, 
of or pork ſteaks on the hot pigs of 
ne chat metal, by which the fleſh ac- 
er quires a peculiarly agreeable flavour. 
ed lt is probable the flavour depends 
or upon the ſweetneſs communicated 


b. by the effluvia of the new-caſt lead; 
on but 
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but however grateful 'to the palate, 
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it muſt be injurious to the neryous 
ſyſtem. A Clergyman at Bakewell, 
who was fond of fiſhing, and often 
uſed to broil his fiſh in this way, was 
affected, during ſeveral years before 
his death, with colics, frequent reach- 
ings, and a total loſs of appetite. 
His diſorder was aſcribed to an irre- 


_ gular gout; but the Apothecary 
who attended him is now of opinion, | 


that it was produced by the danger- 


ous practice above- mentioned; to 
the conſequences of which he was 


then a ſtranger. 


Tur 
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Tux river Derwent flows through 
à large tract of Derbyſhire, which 
abounds with Lead mines; and the 
| ſtreams diſcharged from many of 
them, and which are loaded with 
particles of Lead, fall immediately 
into it. Yet it is ſtored with Trout 
and other fiſh, and the water of it is 


ſome. But I have often remarked, 
that the Trout caught in the Der- 
went near Matlock, are of a ſmaller 
ſize, of a ſofter texture, paler colour, 
and of a leſs agreeable flavour than 
thoſe of other rivers. And I am in- 
clined to impute this to the action 
Tux ef Lead; becauſe the ſame kind of 

F F _ ff 


potable, and not eſteemed unwhole- = 
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fiſh are found in great perfection in 
the river Trent, into which the Der-; 
went flows, after a paſſage which 
allows time for the precipitation of 
the ore which it contains. The fol- 
lowing fact alſo, if it be deemed 
ſufficiently authentic, confirms my 
opinion. It, is related in a letter 
from Dr. Carte of Mancheſter to 
Dr. Grew, of which I ſhall inſert a 
copy in the Appendix, that the read- 
er may determine the degree of credit 
which is due to it. I know a ſmall 
_< rivulet, on which ſome of theſe 
&« mills ſtand, wherein Trouts have 
« been caught which have been ſup- 
poſed affected with the bellan, by 

« the 


W 
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c the. irregularity of their growth, 
<« their heads being great and miſha- 
pen, their backs crooked, their 
© tails very ſmall, which I am apt 
to think might proceed from their 
te feeding on the ſmitham or duſt 
« that is waſhed down at a flood: 
* for not only the fumes, but alſo 
the waſhings of the Lead ore, and 
ce the waſte (as they call it) i. e. the 
« duſt that remains after the ore is 
© melted, is very noxious to moſt 
e ſort of creatures, and for this rea- 
< ſon, they that live near the mills 
* dare not water their horſes at the 
< river upon a flood,” 
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Tn Manufacturers of the White f 
and Red Lead Works in Sheffield, . 
are frequently and violently diſor- 
dered; but they ſeldom apply to 
the faculty for aſſiſtance, becauſe 
they have certain popular remedies 
amongſt themſelves, which are chief- 
ly of the laxative kind. Some of 
theſe workmen, when labouring un- 
der complicated affections of the 
lungs, ſtomach, and bowels, have 
been ſpeedily relieved by a doſe of 
emetic tartar, ſufficient to operate 
both as a vomit and purgative. And 
a bliſter applied to the abdomen has 
alſo been known to remove a very 
| ſeyere 


p 
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ſevere colic, ariſing from ha fone 
poiſon. 


Taz compoſition called by bra- 
ziers Pot-metal, becauſe pots for 
boiling food are made of it, conſiſts 
of nearly equal parts of copper and 
lead, with a ſmall proportion of li- 
tharge and of antimony. Braſs cocks 
are alſo made of the ſame materials. 
The heat neceſſary for fuſing this 


| compoſition is much greater than 


what is uſually employed by plumb- 
ers, and ſufficient to evaporate Lead 
very copiouſſy; and this evaporation 
is much increaſed by the flux which 
is often employed. The workmen 
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in theſe two articles uſe few or no 
precautions excepting chimneys that 
draw well, but they are unavoidably 
expoſed to the noxious vapours every 
time they pour the metal into a mold. 
Yet I have heard from good autho- 
rity that not above one in forty of 
theſe artiſts becomes conſiderably 
diſeaſed, in the manner ſuppoſed to 
ariſe from Lead; although a few of 


them are ſometimes moſt _ violently 


afflicted with colics and palſies. 
Indeed there ſeem to be certain con- 
ſtitutions very little diſpoſed to be 
affected by this mineral poiſon, either 
externally or internally applied. T'wo 
caſes have been communicated to 

me, 


me, of the Vinegar of Lead being 
ſwallowed in no inconſiderable quan- 


at 

y tity, without prejudice. It proved 
y in the one inſtance powerfully diure- 

J. tic; in the other it produced no * 

)- ſible effect. 

F 

y A rnvsiciax well known to the 
0 public by his uſeful and ingenious 
f writings informs me, that during his 


reſidence in the Weſt Indies, many 
caſes fell under his obſervation which 
Juſtify the utmoſt caution in the uſe \ 
of Lead, and of its preparations. In 
one of the ſmall Virginia Iſlands near 
Tortola, a Gentleman who poſſeſſed 


many ſlaves, built a ſpacious houſe, - 
. | F 4 which 
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which was covered with ſhingles, 
that is wood cut into the form of 
tiles, and painted with red Lead. 
The rain that fell upon this roof, 
was conveyed by pipes into an open 
ciſtern of Lead for the uſe of the 
family; the individuals of which 
had been peculiarly incident to vio- 
lent, and ſometimes fatal colics. 


The Phyſician very juſtly attributed 
this diſorder to the Lead carried off, 
by the rain, from the ſhingles, or 
corroded by the water in the ciſtern. 
And he had afterwards the ſatisfac- 
tion to find, that thoſe who refrained 
from this water were no longer liable 
to attacks of the colic. 


A LEARNED 
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A LEARNED friend of mine is of 
opinion, that the colic from Lead 
was more common amongſt the an- 
cients than is generally ſuſpected. 
Their drink, he obſerves, was chief- 
ly wine of the aceſcent kind, which 
powerfully corrodes this mineral : 
and pains of the bowels were very 
general complaints, as appears from 
the writings of Celſus. Oil alſo, 
both externally and internally, was 
the remedy preſcribed in ſuch caſes, 
che efficacy of which is chiefly, if 
not entirely confined to the coli 
bictonum. (a) 


Tun 


(a) Vide Celſus de Morb. Inteſt. tenuioris, Are- 
kus de Neo, & Cælius Aurelianus, 
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Tur workmen in the Sugar houſe 
at Mancheſter are ſupplied with 
beer, prepared of malt and the re- 
fuſe of the ſugar, which are often 
fermented together in a large leaden 
ciſtern. The liquor ferments fo 
briſkly, that without the utmoſt care 
it becomes foxed; of inclined to aci- 
- dity, and the men who drank of it 
were formerly ſubject to the moſt 
ſevere and excruciating colics. Of 
late, proper meaſures have been 
taken to check the progreſs of the 
' fermentation; and the ſugar boilers, 
in conſequence of this precaution, 
have been ſince exempt from thoſe 
violent attacks to which they were 
before incident, Whether theſe co- 

lics 
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lics were owing to a ſolution of 
Lead, or to the acidity of the wort, 
I ſhall not preſume to determine, 


A Laby of a delicate conſtitution, 
whoſe bowels are very irritable, al- 
te ways finds herſelf affected with the 
coli if ſhe fits half an hour in a 
+ WW ro0M which has been lately painted. 
oft And a Gentleman and his wife, by 
ſleeping in ſuch a chamber a few 
years ago, were both violently diſ- 
ordered. The Gentleman informs 
me, that when he firſt awaked, he 
felt a great oppreſſion at his breaſt, 
a tremor, nauſea, and a ſevere pain 
and great confuſion in his head. By 
changing 
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changing his apartment, theſe ſymp- 


toms were in a ſhort time W 
removed. 


SECTION III. 


HE honourable and ingenious 
14 Mr. Cavendiſh has ſhewn 
that calcareous earths may be ren- 
dered ſoluble in water, by furniſhing 

them with more than their natural 
proportion of fixed air, And it has 


may be ſuſpended, by this principle, 
in the ſame menſtruum. I have 
| con- 


been lately diſcovered that iron alſo 
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converted Buxton water, which a- 


bounds with mephitic air, into a 


moſt grateful chalybeate, by ſhaking 
a few iron filings in a bottle of it, 
recently drawn from the well. It 
appeared therefore not improbable 
that fixed air might, in a ſimilar 


manner, have the property of dif- 


ſolving Lead in waterz and that 
this poiſonous mineral might thus 
gain admiſſion into the human body 
from fountains unſuſpected, and even 
celebrated for counteracting its per- 
nicious effects. At Bath, the leaden 
ciſtern - which ſerves as a reſervoir 
for the · ſpring at its firſt riſe, is ſaid 
to be very much corroded on the 
inſide, 


agi 
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inſide, and to have long furrows vi- 
fible on every part of it. (a) Pleaſ- 
ed with the idea of detecting a new, 
or at leaſt unknown ſolvent of Lead, 
I made the following experiment, 
which convinced me of the fallacy 
of my reaſoning, and of the caution 
with which concluſions from analogy 
ſhould be formed, on philoſophical 


ſubjects. 
EXPERIMENT I. 


Some filings of Lead were briſkly 
agitated in a phial cloſely corked 
and 


(a) Vide Dr. Falconer's very ingenious and uſeful; 
Treatiſe on the Bath Waters 
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and filled with water impregnated. 
with fixed air, by a proceſs which 
Dr. Prieſtley has lately communicated 
tothe public. A few drops of the vo- 
latile tincture of ſulphur were added 
to a wine-glaſs full of this water, 


earefully decanted. No blackneſs 
or precipitation of Lead enſued, but 
the water was tinged with the yellow 


colour of the tincture. The ſame 
tincture of ſulphur inſtantly occa- 
ſioned a duſky hue in another glaſs- 
full of ſpring water, containing one 
drop of a ſolution of ſaccbarum ſa- 


turni. This experiment was repeated 


twice with the ſame reſult, and in 
the ſecond trial the Lead was im- 


merſed 
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merſed in the artificial mineral water 
forty-eight hours. This experiment 
ſeems to afford a deciſive proof that 
fixed air is incapable of diſſolving 
Lead. But the learned writer whoſe 
authority is ſo often quoted in theſe 
ſheets, has ſuggeſted to me that the 
volatile tincture of ſulphur may per- 
haps act only on an acid ſolvent of 
Lead. The objection is undoubt- 
edly a forcible one; yet I think it 
may be anſwered by an experiment 
which Dr. Baker has himſelf related, 
by which it appears that even the 
mechanical mixture of Lead and 
water has been evinced by the ſame 
teſt which J employed. 


G IT 


* 


r eee 4 5 & 


50. ON THE POISON 


Ir hath long been a prevailing 
opinion that water, flowing through 
leaden pipes, acquires certain noxi- 
ous qualities. Hippocrates and his 
commentator Galen expreſsly con- 
demn the uſe of ſuch water; and 
Vitruvius in his Treatiſe on Archi- 
tecture, remonſtrates ſtrongly againſt 
that means of conveying it. Neu- 


mann, whoſe authority, as a chemiſt, 


is of great weight, gives it as his 
opinion, that the waters conveyed 
by pipes may corrode ſome of the 
matter of the pipe, or of its cement, 


and thus contract diſagreeable qua- 


lities. And he aſſures us, that hav- 
| li 


W 
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ing examined the aquæducts at Rome, 
thoſe between Marly and Verſailles 
in France, and thoſe by which Lon- 
don is ſupplied with the New River 
water, he found them in ſome places 
liable to this inconvenience.(a) And 
Dr. Falconer, with great propriety, 


imputes the failure of cure of many 


bowel diſorders, and the obſtinate 
coſtiveneſs ſo much complained of 
on drinking the Bath waters, to a 
very ſlight ſolution of Lead which 
he ſuppoſes them to contain from 
the corroſion of the ciſtern before- 

mentioned. 


{«) Neumann's Chemiſtry, by Lewis, page 248. 
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mentioned. (a) Baron Van Swieten 
alſo relates, Vidi integram familiam 
* boc morbo (ſcilicet colica piftonum ) 
« laboraſſe, dum ad culinares uſus ad- 
s hibebatur aqua, in magno receptaculo 
e plumbeo collecta, & diu herens.” 
This metal diſſolves very readily in 
weak aqua fortis, in the volatile vi- 
triolic acid, or in oil of vitriol well 
diluted with water. (5) And from 
Dr. Cullen's Table of Elective At- 

tractions 


(a) Tax waters of the Hot Bath are obſerved 


rather to open, than bind the body. The reſervoir 
there is made of ſtone, 


Falconer on Bath Waters, page 184. 


(6) Shaw's Notes to Boerhaave's Chemiſtry, 
Vol, I, page 85, 
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trations it appears, that the laſt of 
theſe acids has a much ſtronger affi- 
nity with Lead, than with the earthy 
baſis of alum. As ſpring waters are 
therefore found ſo frequently to be 
aluminous, may we not with reaſon 
ſuſpect, that in their paſſage through 
leaden pipes, the vitriolic acid will 
depoſite the earth with which it was 
combined, and diſſolve ſome portion 
of the metal? And thus the foun- 
tain will become impregnated with 
a metallic ſalt, of the moſt poiſon- 
ous and deleterious quality. It is a 
common obſervation that hard water 
renders pewter black; and this in 
all probability ariſes from a ſolution 
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of the Lead and tin, of which this 
mixed metal 1s generally compoſed. 
But as a point of fo much importance 
to the health of mankind ought to 
reſt on better evidence than theore- 
tical reaſoning, the following experi- 
ment was made in order to determine 


whether water impregnated with alum 
be capable of diſſolving Lead. 


EXPERIMENT II. 


Two clean and bright bits of 
Lead, weighing 327 grains, were 
immerſed ſixteen days in a phial of 
water, in which a drachm of alum 

had 
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had been previouſly diflolved. The 
volatile tincture of ſulphur produced 
no blackneſs in this water, until a 
few drops of the ſolution of ſaccharum 
ſaturni were added to it; and then 
a duſky colour immediately ſucceed- | 
ed, The bits of Lead carefully 

wiped and dried, were not found 
to have ſuffered any ſenſible loſs of 


Taz ſame experiment was repeat- 
ed with hard aluminous pump water. 
I conceived that the Lead had com- 
municated ſomewhat of a ſweetiſh _ 
taſte to the water; but when a few 
8 of the volatile tincture of ſul- 
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phur were inſtilled into it, it did not 
| Exhibit any appearance of a ſaturnine 
impregnation ; nor had the bits of 
Lead loſt any part of their weight. 


Trovcn the reſult of this experi- 
ment ſeems to contradict what has 
been before advanced, yet it does 


not afford me full conviction that 


Lead is torally inſoluble in alumi- 
nous waters. For the volatile tinc- 


ture of ſulphur may not perhaps in 


every inſtance, be a certain teſt of 


the preſence of this poiſonous mi- 


neral; as I have proved that green 
yitriol is not of the aſtringency of 


Vege- 
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vegetables. (a) Beſides, a portion 
of Lead too inconſiderable to be de- 
tected by any chemical examination, 
may poſſibly in irritable habits, and 
under certain delicate circumſtances, 
prove highly injurious to health. (5) 
This is confirmed by the account - 
which Dr. Tronchin has given of 
the colic of Amſterdam, the cauſe 
of which long eluded the ſearches 
of the learned: at laſt however it 
was diſcovered to ariſe from the uſe 
of water, ſlightly impregnated with 

| Lead. 


a ) Percival's Eſſays Medical and (é 
Vol. I. 2d. Edit. page 150. 


fb) Vide Dr. Falconer on Bath Waters, page 187. 
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Lead. But conſcious of the influ- 


ence of a preconceived hypotheſis, I 
have fairly ſtated -both the reaſons 
and facts relating to this point, and 


I ſhall leave the deciſion concerning 


them to the more unbiafſed judg- 
ment of the reader. (4) The uſe of 
leaden pumps however may be per- 


nicious, though the conveyance of 


water through pipes of this metal 
ſhould not be eſteemed ſo: for by 
| | the 


(4) Vide Percivat's Eſfays Medical and Experi- 
mental, Vol. I, ad. Edit. page 304. The follow- 
ing fact has been communicated to the public, ſince 
theſe obſervations on the ſolubility of Lead in alu- 
minous waters were written, and affords a melan- 
choly confirmation of the truth of them, 


et Acix- 
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the friction of the bucker againſt the 
ſides of the pump, ſome portion of 
Lead will be rubbed off and ſuſpend- 


ed in the water. It may not be un- 
ſeaſon- 


« A GENTLEMAN of this town (Worceſter) was 
cc the father of a numerous offſpring, having had one 
and twenty children, of whom eight died young, 
« and thirteen ſurvived their parents. During their 
<& infancy, and indeed till they had quitted the place 
« of their uſual reſidence, they were all remarkably 
cc unhealthy ; being particularly ſubject to diſorders of 
« the ſtomach and bowels. The father during many 
« years was paralytic, the mother for as long a time 
& ſubze& to colics and bilious obſtructions. She di- 
< ed at laſt of an obſtinate jaundice. This diſeaſe 


had been ſeveral times removed by the uſe of Bath 


« water, but it always came on ſoon after her return 
« to Worceſter ; and at laſt eluded every method and 
medicine which was tried. 


« ApTzz the death of the parents, the family ſold 
© the 


Sz 
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ſeaſonable here to ſuggeſt a caution 


againſt the common practice of clean- 
ing wine-bottles with leaden ſhot. It 


frequently happens, I am perſuaded, 
through 


c the houſe which they had ſo long inhabited. The 
t purchaſer found it neceſſary to repair the pump. 
& This was made of Lead, which upon examination 


©« was found to be ſo corroded, that ſeveral perforati- 


« ons were obſerved in the cylinder, in which the 
te bucket plays; and the ciſtern in the upper part was 
« reduced to the thinneſs of common brown paper, 
and was full of holes like a fieve. The waters of this 
ce town are remarkably hard. They curdle with ſoap; 
« coagulate milk; let fall a large precipitate upon 


e the addition of an alkali, either fixed or volatile; 


« and in dry ſeaſons taſte bitter and aluminous. They 


© conſequently contain a calcareous earth, diſſolved 


« by an acid, which appears to be of the vitriolic 
Kind. Though ſuch an impregnation may not make 
« water a perſect menſtruum of Lead, yet it certainly 
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through inattention, that ſome of the 
ſhot are left behind; and when wine 
or beer is again poured into the bot- 
tles, this mineral poiſon will lowly 

dil- 


« may make it capable of corroding that metal. The 
6 foregoing account fully confirms the truth of your 
« obſervations; and indeed it is more than probable, 
« that the water of this pump, thus mixed with Lead, 
« did occaſion the unhealthineſs of the family who 
« drank of it. Since I wrote what is above, I have 
te been informed by the plumber employed by that fa- 
« mily, that he had ſeveral times repaired the pump; 
« and particularly that he had done ſo not more than 
« three or four years before the gentleman's death; 
« and that he then found it nearly in the ſame ſtate 
« as it has been deſcribed ; ſo that the corroſion was 
effected in a ſhort time. And conſequently the wa- 
« ter muſt have been very ſtrongly impregnated with 
the noxious qualities of the metal,” 
Vide Medical Tranſactions, Vol. II. page 420, 
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diſſolve, and impregnate thoſe vinous 
liquors with its deleterious qualities, 
The ſweetneſs which is ſometimes 
perceived in red port wine may ariſe 
from this cauſe, when ſuch an adul- 
teration is neither deſigned nor ſuſ- 
 petted, | 


EXPERIMENT III. 


Tux very beautiful poliſh of the 
Burſlem pottery, commonly called 
the Queen's ware, inclined me to 
ſuſpect that Lead, which is eaſily vi- 
trified with ſand and kali, enters into 
the compoſition of its glazing. To 

| deter- 
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determine whether my conjectures 
were well founded, I poured about 
an ounce and a half of vinegar upon 
a plate of this ware, that a large ſur- 


face of the glazing might be expoſed 
to the action of the vegetable acid. 


In twenty-four hours the vinegar had | 


acquired a deeper colour, and aſſum- 
ed a duſky hue when two drops of 
the volatile tincture of ſulphur were 
added to it. The ſame tincture inſtil- 
led into freſh vinegar in the like pro- 
portion, produced a light cloudineſs, 
which was ſucceeded by a white ſedi- 
ment; the ſulphur being precipitated 
by the combination of the acid andal- 
kali, From this trial, which was ſeve- 

| | * 
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ral times repeated, it ſhould ſeem 
that Lead is an ingredient in the glaz- 
ing of the Queen's ware; but the 
proportion in which it is uſed, or at 
leaſt the quantity diſſolved by the 
vegetable acid, appears to be very 
inconſiderable. For two drops of a 
ſolution of ſaccharum ſaturni (which 
I computed to be equal only to the fif- 
tieth part of a grain of Lead) mixed 
with half an ounce of vinegar, ſtruck 
a darker colour with the tincture of 


ſulphur than the ſame quantity of 


vinegar, after its action had been 
exerted upon the plate dns. 
hours. 


Tur 
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Tux preſent experiment therefore 


furniſhes no objection to the com- 
mon uſe of this beautiful pottery; 
but it ſnews that veſſels of it are im- 
proper for the preſerving of acid fruits 
and pickles. 


EXPERIMENT IV. 


I was a witneſs to the following ex- 
periment when made by my friend 
Dr. Prieſtley, and have ſince repeat- 
ed it. Several pieces of paper, daub- 
ed with white- lead paint, were put 
under a receiver, which was then im- 
merſed, about two inches deep, in a 
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veſſel of water. In twenty-four hours 
the air was diminiſhed more than one- 
fifth part in quantity, and was be- 


come in a high degree noxious. © It 


extinguiſhed a candle, did not ef- 
ferveſce with nitrous air, (a) and af- 
feed 


Ca) NiTrovs air is obtained from all the metals 
and ſemimetals except zinc, by the nitrous acid. 
When one part of this air is added to two parts of 
common air, the mixture becomes hot, turbid, and 
of a red colour, and ſuffers a diminution of nearly 
one-third part of its bulk. Theſe effects are obſerv- 
ed to be exactly proportioned to the fitneſs of the air 
for reſpiration, With mephitic, inflammable, or any 
kind of noxious air, no chemical union is formed, 


nor any ſuch changes produced by it, Hence the ni- 
trous 


* 
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fected a mouſe in ſuch a manner, as 
muſt quickly have proved fatal, if 
the animal had not been immediately 
withdrawn. This air was rendered 


wholeſome by agitation in water; 


which ſhews the propriety of placing 
veſſels of water in rooms lately paint- 
ed. Perhaps ſprinkling water by 
means of a garden pot, would be 
ſtill more effectual, becauſe the ſur- 

6 e face 


11 


trous air furniſhed a very accurate teſt of the compa- 
rative purity of other ſpecies of air,---Vide Dr, Prieſt- 


ley's Papers on various Kinds of Air, which will be 


publiſhed in the 62d, Vol. of the Philoſoph, Tr 
tions. | | 
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face is thus increaſed, and ſome de- 
gree of agitation produced. 


EXPERIMENT v. 


I Tz1eD the ſame experiment with 
what the painters term dead white, 
which is a compoſition of white Lead, 
linſeed oil, and fpirit of turpentine. 
The reſult differed in no other re- 
ſpect, but in the proportional dimi- 
nution of air, which was leſs in the 
preſent than in the former trial. Sur- 
priſed at this circumſtance, I repeated 
the experiment ſeveral times, but the 


event was uniformly the ſame. It is 
probable 


Pa 
gl. 


wE 2 


OF LEAD. 69 


probable therefore that the oil of tur- 
pentine, by furniſhing a cauſe of ad- 
dition to the air, diminiſhed the ap- 
parent deſtruction of it by the white 
lead. This paint is found to be more 


injurious to the nervous ſyſtem than 


any other, which may be explained by 


the action of the turpentine in quick- 


ening and increaſing the eyaporation 
of the Lead. 


EXPERIMENT VL 


I exposep a very large ſurface of 
painters? oil to the air contained in a 
glaſs jar, immerſed in water. In twen- 


H 3 ty 
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ty-four hours the air was diminiſhed 
in its bulk one-fourth part, and in- 
ſtantly extinguiſhed flame. Having 
no nitrous air in readineſs, I could 
not employ this teſt. Painters? oil is 
prepared by boiling litharge and a 
ſmall quantity of red lead in the oil 
extracted from linſeed. 


EXPERIMENT VII. 


I Mapt a ſimilar experiment with 
common linſeed oil, and found that 
the air was neither diminiſhed in 
quantity, nor rendered noxious in its 


quality. 
EXPE- 
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EXPERIMENT VIII. 


I Haves more than once felt my- 
ſelf diſagreeably affected by the ſmell 
of an oil-caſe hood, and I was deſi- 
rous of trying wherher this might a- 
riſe from any noxious quality com- 
municated by it to the air. Several 
ſlips of freſh- oil-caſe were therefore 
put into a receiver, which was then 
placed in water. The air in twenty- 
four hours extinguiſhed the flame of 
a candle, and was diminiſhed in quan- 
tity, but in what proportion I did 
not aſcertain. Various compoſitions 


are 
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are employed for making oil-caſe ; 


but I believe they all contain Lead; 


and the moſt common one conſiſts 
of ſaccharum ſaturni, gum copal, and 
other reſinous ſubſtances, which are 
boiled in oil to the conſumption of 
two: thirds of the original quantity. I 


am informed by an artiſt in this branch 


of buſineſs, that he is never employ- 
ed in the above preparation, without 
ſuffering a moſt violent head- ach. 


Anp I have lately had a patient 
who laboured under a ſevere and ob- 
ſtinate colic, which ſeemed to be 
produced by the fame poiſonous ef- 


fluvia. For previous to her diſor- 
| der 


der and during the ſhort intervals of 
it, ſhe was aſſiduouſly employed in 
ſhaping and ſewing ſeveral hundfed 
oil-caſe hoods; after a variety of reme- 
dies had been tried in vain, the cure 
of this patient was at laſt effected by 
alum, combined with ſpermaceti. 


EXPERIMENT IX, 


Rep ſealing wafers are made of fine 
flour, the whites of eggs, iſinglaſs, 
and a little yeſt. They ſhould be 
coloured with vermilion; but as red 
lead is much cheaper, I believe it 


is more frequently uſed, The 


com- 
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common wafers certainly contain a 


large quantity of it, as any perſon 


may diſcover by ſetting fire to a few 
of them, when ſtuck upon the point 
of a pin. For the ſurface of the wa- 
fers will be covered with an infinite 
number of the particlesof Lead, which 


running together will fall down into 


a ſpoon, or whatever is held to re- 
ceive them. Wafers are pleaſant to 
the taſte, and they are often held 
long in the mouth, and ſometimes 
ſwallowed through inadvertence: I 
have ſeen children fond of eating 
them. It is of importance therefore 
to know that the coarſer or common 
kinds are poiſonous, and that it is 
very 
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very abſurd ceconomy to purchaſe 
ſuch on account of their cheapneſs. 
The poliſhed Iriſh wafers ſeem to con- 
tain no Lead. 


I nave ſome doubt whether the 
vapour of arſenic be ſo poiſonous as 
it is commonly ſuppoſed, and if the 
candid reader will excuſe the digreſ- 
ſion, I will lay before him my reaſons 
for it. To ſolder works of ſilver fi- 
ligree, and other delicate manufac- 
tures of that kind, a compoſition is 
uſed of which arſenic is the principal 
ingredient, The ſolder is melted by 
the flame of a lamp, directed by a blow 
pipe; and this operation cannot be 
performed 


76 ON THE POISON 


performed with due accuracy but in 
a cloſe room. The greateſt parg of 


the arſenic is eyaporated by the blaſt 


and flame, and ſome part alſo of the 
reſt of the ſolder, And the workmen 
muſt conſtantly breathe theſe vapours, 
becauſe there is little or no current 
of air to carry them into the chimney. 
Yet the men appear to enjoy as good 
health, and to live as long as other 


artiſts who purſue their buſineſs in 


_ cloſe rooms, and uſe lamps. Amongſt 
other examples of the truth of this 
obſervation, I ſaw one lately at the 
manufactury at Soho near Birming- 
ham: a man aged upwards of fifty 
years, who has ſoldered ſilver filigree 

more 
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more than five and thirty years; and 
has regularly paſſed from eight to 
twelves hours daily in his occupation, 
and is at preſent fat, ſtrong, active, 
chearful, and of a complexion by no 
means ſickly. Neither he, nor his 
brother artiſts, employ any device to 
counteract the effects of their trade. 
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Taz COPY OF A LETTER FROM Dux. 
HAYGARTH, conTAINING APARTI- | 

| CULAR ACCOUNT OF THE-EFFECTS OF 
GOULARD's SATURNINE WATER 
ON THE SUPPERERS BY THE EXPLOSI- 

| on OF GUN-POWDER AT CHESTER, 


NovemBEr 5th. 1772. 


CrzsTER, May 31ſt. 1773. 


SHOULD ſooner, my dear 
Friend, have anſwered your be- 
nevolent inquiries concerning the ef- 
fects of Goulard's ſaturnine water 


I upon 
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upon the patients who ſuffered by the 


 explofion of gun-powder in this city 


on the fifth of November laſt, but 
the horrors of that tremendous ſcene, 
even at this diſtance of time, are ſo 
painful, that I feel a peculiar reluc- 
tance in recollecting their anguiſh 
and variety of wretchedneſs. Hap- 
py ſhould I be, if this dreadful cala- 
mity could afford any uſeful inſtruc- 
tion how in future to alleviate the 
miſeries of mankind. 


From the neighbouring coal-pits 
there are frequently ſent to our In- 
firmary, patients, who, by the ex- 
ploſion of the inflammable vapour 


they 
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they contain, have been burnt on 
their face, hands, and often a great 
part of their bodies which happened 
to be uncovered. Oil, in the uſual 
method, had been generally applied 
to theſe burns. But the integuments 
were often ſo deeply affected, and to 
ſo large an extent, and the patients 
continued for many days in ſuch ex- 
quiſite pain, that their groans and 
lamentations were heard over the 
whole houſe. On this account a 
trial was made in theſe caſes of the 
ſaturnine water, and with the moſt 
happy event; the excruciating pains 
were. immediately relieved, and the 
burns ſoon healed. The ſtriking 

12 ſimilarity 
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ſimilarity of the caſes afforded the 
moſt convincing argument that the 
ſame remedy ſhould be uſed in the 


burns from gun-powder. 


Or the night of the fatal accident, 
33 patients were admitted into the 
Infirmary ; the hands and faces of 
all, with the arms and thighs of the 
women were in general, ſeverely 
burnt. A conſiderable number of 
the old patients, with other aſſiſtants, 
were moſt aſſiduouſly employed in 
waſhing all the burnt and bruiſed 
parts with the ſaturnine water many 
times over that night. The next 
morning I examined very attentively 
| the 
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the appearance of the burns; they 
were very moderately inflamed, and 
upon their being aſked, none of the 
patients complained of that painful 
burning vulgarly attributed to fire 
in the part, except one young man 
whoſe legs were ſo deeply affected, 
that all the integuments ſloughed off, 
and the ſores could not be healed in 
leſs than fix months. 


I comeartD very attentively the 
ſtate of the burns which had been 


thus treated, with thoſe of 20 pa- 
tients who were admitted into the - 
Infirmary the next and following 
days. Though the latter in general 

13 had 
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had received incomparably much 
ſlighter injuries, yet their burns ap- 
peared red, tenſe, and highly in- 
flamed; and they complained of a 
ſeverely painful burning in the parts 
affected. When the ſaturnine water 4 


had been plentifully applied to theſe t 
burns, the pain and inflammation { 
very ſoon abated. d 
C 
As preparations of Lead, when * 
taken internally, are known to pro- [ 
duce ſuch pernicious effects, the 
faculty have with reaſon doubted 
whether their external application wi 
were univerſally ſafe. On this ac- ſe; 
count, I was particularly attentive co 


in 
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in watching every ſymptom that 
might poſſibly ariſe from the poiſon 
of Lead, and can aſſure you, that 
of theſe 53 patients, whoſe burns 
and contuſions were very plentifully 
and frequently waſhed with the ſa- 
turnine water, not one had the 
lighteſt ſymptom of colic or palſy 
during the whole time of their re- 
covery, though ſo many nerves were 
expoſed to the immediate contact of 
Lead. 0 


TRE only caſes that proved fatal 
were three young girls, who were 
ſeized with the locked jaw, and died 
convulſed. Though this diſeaſe has 

I 4 never 
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never that I know been attributed | 
to the poiſon of Lead, yet as this is 


a purely nervous affection, I will 
mention ſuch particulars of each caſe 


as will entirely remove all ſuſpicion 


of this cauſe, by ſhewing that the 


injuries they received were fully 


adequate to ſuch an effect. The 
poor girl, who was firſt ſeized with 


a locked jaw, had been ſo much 


hurt by the exploſion, as to be un- 


able to ſpeak for twenty hours after | 


the accident; and beſides many ſe- 
vere contuſions and burns, the 
tendons on the back of her hand 
were all laid bare by a deep burn. 
The ſecond, beſides large burns 


on 


he 
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on her face, arms, and thighs, 
with a bad contuſion on her head, 
had the tendons of her ham ſeverely 

lacerated, and burned. This patient 
complained to me particularly that 
a pain alternated between this wound, 
and the muſcles of her neck and 
jaw that were ſpaſmodically affected. 
The third had a broken arm, large 
burns and contuſions, but was not 
ſeized with a locked jaw till the 
integuments on her ſacrum were 
deeply mortified. 


IT is of importance to obſerve 
on the whole, that of 106 perſons 
who were blown up by 800 55. of 


gun- 
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gun-powder, 23 died almoſt in- 
ſtantly by the exploſion; that a- 
mong ſo large a number of the 


remainder as 83, who had received 


ſuch ſevere burns, contuſions, frac- 
tures, and diſlocations, ſo ſmall a 
proportion as three only terminated 
fatally: 53 who of this number 
had received the worſt injuries, 
were admitted into the Infirmary, 
This very uncommon ſucceſs I 
would chiefly attribute to a plenti- 
ful application of the ſaturnine wa- 
ter, together with copious evacu- 
ations, acid and aceſcent drinks, 
and ſupplying the wards both day 
and night ſo freely with freſh air 


as " 


Ur 
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as entirely to clear away all the 
putrid efluvia produced by ſo great 
a number of very large ſores. 


I AM ever, 
Dear STR, 


With the ſincereſt Regard, 


Your moſt faithful, | 


and affectionate, 


J. HAYGARTH. 
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TRE COPY OF A LETTER FROM 
D. ROTHERAM, or NewcasTLE 


vPon Tyne, 


S I R, 


AM much obliged to you for 

the ſpecimen of your Experi- 
ments and Obſervations upon the 
Poiſon of Lead. The ſubject is 
truly intereſting ; and I am very glad 
that you have taken it in hand, as I 
am ſure the public will reap both 


pleaſure 


1 


| 
| 
1 
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pleaſure and benefit from your in- 
quiries. 


Wulst I practiſed at Hexham, 
] was frequently conſulted for the 
work-men in the Lead mines, 
Smelting mills, and Refineries, of 
which there are many in that neigh- 
bourhood ; and I now moſt ſincerely 
repent my negligence in not taking 
proper minutes of thoſe caſes; had 1 
done that, I might have now been 
able to have ſent you an hundred of 
them; but alas! I have nothing but 
my memory to truſt to, and there- 
tore muſt ſpeak chiefly in generals. 
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I Have ever looked upon Lead 
to be highly poiſonous, when its 
particles are ſo minutely divided by 


heat, corroſion, folution, &c. as to 


enter the pores or abſorbents of any 
part of the body, but more particu- 
larly thoſe of the lungs and ſtomach; 
though I have ſometimes ſuſpected 
them to reach the brain itſelf; for 
as theſe very minute parts are ren- 
dered extremely volatile, efpecially 
by a ſtrong heat, it is no wonder 
that they pervade ſome of the ſmall- 
eſt pores, and penetrate into the in- 


moſt receſſes. 


THE 


HE 
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Taz people who work in the 
mines here are generally pretty 
healthy; and I believe your obſer- 
vation with regard to this point will 
commonly hold, their diſorders may 


moſtly ariſe from the ſmall broken 
pieces, duſt, or waſhings: but 1 


dare not aſſert this as an univerſal 
maxim, becauſe I have ſome reaſon 
to believe that noxious effluvia are 
ſometimes mixed with the air in old 
workings, and where they have not 
a proper number of air- ſhafts; and 
the people affected by this kind of 
foul air, ſhew very different ſymp- 


toms from thoſe who work in our 


coal mines. Aſthmas, and thoſe 
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very obſtinate ones, are a frequent 
conſequence, and I believe almoſt 
univerſally attended with a blue ex- 
pectoration, which laſts for ſeveral 
months, often attended with a con- 
ftipatio alvi, and ſometimes with 
ſpaſmodic contractions of the muſ- 
cles. I think I remember ſome of 
them paralytic; but, as I lamented 
before, for want of proper minutes 
I dare not be poſitive. 


Your obſervation of the cupolas 
is a very juſt one, and confirmed by 
plentiful experience in this neigh- 
bourhood ; which leads me to make 
ſome remarks on the three branches 

of 
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of ſmelting, refining, and reducing; 


though they may not be new to you, 
yet as I have had frequent opportu- 


nities of attending to them, I ſhall 


trouble you with a few hints in each. 


Tux effluvia riſing from all theſe 
works are ſoon condenſed and con- 
creted when they come into the cool 
air, and form a great deal of white 
ſubſtance, which lines the chimney or 


flues, and what riſes out falls per- 


ceptibly on the ground, ſometimes 
in ſmall duſt, at other times in lit- 
tle flakes, deſtroying a great part of 
the herbage ; what remains gives the 
cattle the belland, and neither dogs, 

" cats, 
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cats, nor poultry will thrive near any . 


of theſe mills. The ſmelting buſi- 


neſs has generally been reckoned 


leſs noxious than the refining, and the 
reducing or running the litharge in- 
to lead the worſt of all; for they 
uſed always to reduce the litharge 
upon hearths, and indeed they till 
purſue this ſenſeleſs method in ſome 
of our works; but the more provi- 
dent ones have erected proper furna- 
ces for this proceſs, which convey 
the ſmoak to a greater diſtance; 


whilſt the refiner ſtands at the mouth 
of the teſt conſtantly ſupplying it 


with lead, regulating the fire and 
taking away the litharge, whilſt the 
| bellows 


„ 
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bellows behind which are conſtantly 


ſkimming off the litharge, blow the 


effluvia full in his face. The quan- 


tity of theſe efluvia may be in ſome 


meaſure computed from the loſs of 
lead in refining, which generally a- 
mounts to at leaſt one ton in thir- 
teen, though I am apt to believe that 
more of this evaporates in the redu- 


cing than in the refining; for the li- 
tharge like minium always exceeds 


the weight of the lead from which 
it is produced; whereas probably 
twelve tons of litharge when it is run 
down will ſcarce produce eleven of 


lead. To illuſtrate this a little far- 
ther, I took, the other day, five 


K 2 grains 
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grains of litharge, and the like quan- 


tity of lead, and laid them upon ſe- 


parate pieces of charcoal which I held 


in my hand, and threw the flame of 
a lamp very ſtrong upon them with 
a blow pipe. The litharge in a very 
few ſeconds run down into a clear 


piece of lead which weighed four 


grains and a half, the half grain e- 
vaporating almoſt inſtantly, and the 
vapour covered the charcoal for about 
an inch found, where it lay with a 
thin yellow or rather greeniſh cruſt. 
The lead was near half an-hour in 
evaporating, but threw off the ſame 
kind of vapour; I obſerve from this 
that the litharge is much more vola- 

tile 
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tile than lead, and the firſt fumes are 
probably more ſubtile and eafier 
raiſed, 


Tux work-men in this country call 


the diſorder by the name of the Mill. 


reek, and in general it anſwers to the 
ſhort deſcription you- have given of 
it in Derbyſhire. The moſt particu- 
lar caſe which I remember was that 
of Thomas Wallace, a refiner, 
and who had formerly wrought in 
the mines; he conſulted me about 
ſixteen years ago; he had then vio- 
lent pains and gripings, with coſtive- 
neſs and a numbneſs in his limbs. 
The medicine with which he was 
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_ chiefly relieved was the gum pill 


with a third part of aloes taken 


morning and evening. He went to 
work again, when his diſorder ſoon 
returned, and brought a gutta ſerena 
upon one eye, and rather hurt the 
fight of the other; his left hand, 
if I remember a right, turned para- 
lytic z which complaints baffled every 


effort which I made for his relief by 


purgatives, bliſters, and nervous me- 
dicines. He then went recommend- 
ed to the Bath Hoſpital ; but, after 
uſing the waters, and ſuch medicines 


as the, Phyſicians there preſcribed 


for ſome time, he returned in the 
ſame paralytic ſtate, I heard of him 
| about 
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about two years agd, and I do not 
know but he may be yet living, and 
in the ſame condition, but as he is 
forty miles. from -hence, I have not 
frequent opportunities. 


I xxnow not whether the following 
experiment may lead to any conclu- 
ſion in your way, but you may per- 
haps not be diſpleaſed with a trial, 
which you may eaſily make at your 


leiſure. Some time. ago I made ſe- 


veral unſucceſsful attempts to cor- 
rode or diſſolve lead in the vitriolic 
acid : I knew full well that infuſing, 
| boiling, or digeſting would not do 
it, but I digeſted ground litharge 

"T's for 
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for ſome time in oil of vitriol ſtill 


without effect. At laſt an ingenious 
acquaintance, to whom I had com- 


municated my thoughts, moiſtened 


ſome powdered litharge with diſtilled 
vinegar, and aday or two afterwards 
poured ſome water and oil of vitriol 
upon it, which inſtantly turned the 
whole maſs into the moſt beautiful 
white lead I ever ſaw; the vinegar 
doubtleſs acting as a medium of at- 
traction betwixt the litharge and the 
vitriol. But the acid vitriol ſepa- 
rates the parts of the lead too far, 
ſo that the ſubſtance, though it ex- 
ceeds the beſt white lead of the ſhops 
in colour, is greatly deficient in ſpe- 

cific 
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cific gravity; and no art which we 


have yet uſed can remedy this fault, 


and here I am afraid it muſt reſt, 
For after ſeveral trials, it wants bo- 
dy to be of any uſe in painting nor 
does it flux or vitrify eaſily enough 
to be of uſe in glazing the white 
earthen ware. But may not the 


minerals in ſome waters meet with 


ſome proportion. of a ſimilar me- 
dium, by which they may attract 
particles from leaden pipes, ciſterns, 
&c. and thus carry off with them 
many noxious particles? 


I rave long thought, and am 


lately more certain, that not only 


the 
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the generality of lead ores in this 
country, but often the lead itſelf 
is more heterogeneous, than has been 
imagined, I even doubt whether 
ſome of our lead mines may not 
produce every known metal, Silver 
is well known to be contained in 
them all, though in widely different 
_ Proportions; Mr. Cox, if I am not 
much miſinformed, has lately pro- 
duced a great quantity of copper 
from the ſlags or refuſe of ſome of 
our ſmelting mills, and for this pur- 
poſe has purchaſed large quantities; 
zinc we are ſure is in ſome parts of 
the ore, and zaffre I have produced 

| 'from 
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from other ſpecimens, though I have 
not yet brought this laſt to ſuch a 
certainty as I could wiſh. The 
copper ſometimes unites with the 
lead in ſmelting, and greatly injures 
it for the market, as it renders it 
harder and more brittle. 


I 'uusr trouble you a little farther 
with ,exprefſing my doubts about 


your laſt paragraph. How far the 


fluxes uſed in ſoldering the filigree 
may fix the parts of the arſenic, or 
from what other cauſe thoſe work- 


men might eſcape, I dare not ſay; 


but I ſhould notwithſtanding ſtrong- 
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ly ſuſpect the fumes of this very 
volatile and cauſtic mineral to be 
very prejudicial, Hildanus gives 
us ſeveral inſtances of bad effects 


from its external application in ſmall 


quantities. Hoffman, in his Metall 
urgia Morbifera, Sect. xvii. ſays, 
e Triſtis caſus memini, qui Lipfie 
e contigit, dum in domo Stanmarii, 
&* qui arſenicum cum cupro admiſceret, 
© ab hauſtis ejus venenatis fumis, 
ͤplures in eadem domo habitantes, 
© maligno morbo adſetti et mortui 
« ſunt.” Hoffman likewiſe tells us 


in the ſame ſection, that the men 


employed in both digging and ma- 
nufacturing 


* 
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nufacturing the cobalt at Kuttenberg 
in Bohemia, are affected with vomit- 
ings, ſyncoptic anxieties, cardialgias, 
difficulties of breathing, ſuffocations, 
tremors, &c. that they appear like 

living ſkeletons. | 


I rzar I have too long treſpaſſed 
upon your patience, and I doubt 
to little purpoſe ; as you will have fo 
much better and more pertinent in- 
formation. I moſt heartily wiſh, - 
you all the ſucceſs which you can 
defire; I hope you will command 
a great deal, but am ſure you will 
merit more. 


I am, 
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I am, with thanks for the honour 


of your laſt correſpondence, 


Your much obliged, | 


and very humble Servant, 


I 


NewcasTLE, 


Fuly sth. 1773, J. ROTHERAM, 2 
| | r 
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A LETTER FROM DR. JOHN CARTE 


To DR. GREW, conctrnincG THE 


BELLAND, cavusED BY THE FUMES 


or LEAD; ExTRACTED FROM. Ds, 
HOOKRE's PHILOSOPHICAL Ravi: 


MENTS,PUBLISHED BY M. DERHAM, 
F. R. S. 


Maxchzsrzx, October 27th. 1678, 


THOUGHT it might be 
worth while to give you a 


u. | Hort account of a diſtemper in 


Derbyſhire, very common among 
thoſe, 
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thoſe, who are employed in the 
ſmelting-mills, i. e. the houſes where 


they melt the lead down from the 


ore; it is by the country people 


called the belland, but for what rea- 
ſon I cannot learn; it is hard to give 
a conciſe definition of it, becauſe it 
ſeldom appears but under the diſ- 
guiſe of another diſeaſe. 


Tris belland frequently imitates 


the tormina ventris ſcorbutica, but in 


a moſt exquiſite manner, which is 
uſually accompanied with extreme 
coſtiveneſs, and a continued ſup- 
preſſion of urine : ſometimes appears 
like an hm convulſivum, ſome- 

times 
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times a continued and obſtinate dy/- 
pnea, and often ſeizes the genus ner- 
voſum, either in a paralytick reſolu- 


tion of the parts, or in ſpaſms. 


I has a different effect upon men, 
according to their age; if they come 
not to the work of the mills, till they 
are full grown, or of a middle age, 
they ſuffer moſtly the aforementioned 
pains of the belly, or difficult breath- 
ing. But if taken in while young, 
and growing, they are ſubject to the 
palſy; their limbs (eſpecially their 
fingers) being often irrecoverably re- 
ſolved: or ſometimes have their fin- 


gers ſo contracted, as to render them 


L (perhaps 
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(perhaps for ever) incapable of work- 
ing. Both which I have ſeen, 


I covry not be informed of any 
ſpecificks, they had for this diſeaſe ; 
but that a decoction of coloquintida, 
in ale, was very common among 
them. I remember once an old man 
complained to me of the Zel/and, it 
oppreſſed him in the nature of an 
_ aſthma; I adviſed him to ſulphurate 
medicines, which did relieve him. 
The contraction of the fingers I have 
known cured, by often putting the 
arms into hot grains after brewing. 


I navz not obſerved, whether any 
| | of 
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of thoſe, that are paralytick by the 


belland, die heRick, as Dr. Pope re- 
lates of them, at che mercurial mines 
in Firmhy, but it ſeems not impro- 
bable that they may. 


Tus diſtemper is not only inci- 


dent to men, but other creatures, as 


horſes, cows, dogs, cats, hens, geeſe, 
Sc. but, eſpecially, cats are ſubject 
to i it: indeed few creatures, that are 


young, will live neat theſe mills WIG 
out the belland, 6 


Docs &' in PER fits hou! and 4 


tumble up and down, foaming like 
L 2 epilep» | 
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epilepticks ; this the people impute to 
the pain of their bellies. 


I Know a ſmall rivulet, on which 
ſome of theſe mills ſtand, wherein 
trouts have been caught, which have 
been ſuppoſed affected with the v'el- 
land, by the irregularity of their 
growth, their heads being great and 
miſhapen, their backs crooked, their 
tails very ſmall, which I am apt to 
think might proceed from their feed- 
ing on the /mitham or duſt that is 
waſhed down at a flood: for not only 
the fumes, but alſo the waſhings of 
lead ore, and the waſte (as they call 
it) i. e. the duſt that remains, after 

| the 
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the ore is melted, is very noxious to. 
moſt ſorts of creatures, and for this 
reaſon, they that live near the mills, 
dare not water their horſes at the 
river, upon a flood. | 


Tursx poiſonous fumes are not 
only hurtful to animals, but alſo in- 
jurious to vegetables; for if the 
ſmoak be driven much upon any one 
place, it deſtroys all the graſs of it. 


| Now that the belland in men, pr 
other creatures, proceeds moſtly from 
the ſmoak, will be eaſily granted; 
but what theſe fumes is impregnated 
with, 1s the queſtion: ſome fancy 

e them 


. 
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them to be antimonial, but then, me- 
thinks, they ſhould have the ſame 
effect with the flowers of that mine- 
ral, and I never heard that any of 
them were inclined to vomit. I am 
much more apt to think, that the 
mercury in the ore is the cauſe, both 
becauſe they that work in the mercu- 


rial mines, are ſubje& to the like 


ſymptoms, eſpecially che palſy ; and 
alſo I am told, that this be/land often 
begins with a ſwelling of the glands 
about the throat, which, perhaps, if 
npt prevented, might terminate in 
ſalivation. But why mercury ſhould 
operate ſo variouſly upon bodies, dif- 
fering in age, is a queſtion will hard- 

- <4 ly 
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ly be ſolved, till it appear more 
plainly, whether it be nearer a-kin to 
alcalies or acids: its effect is eaſily 
foretold in bodies that abound with 
acids, whether ſcorbutick or vene- 
real; but in younger perſons whoſe 
humours are more inſipid, and their 
blood freer. from both fix'd ſalts and 
acids, it may, perhaps, fix itſelf upon 
the nerves, as the cooleſt parts, and 
impede the motion of the ſpirits z but 
J had rather hear others reaſons about 
the cauſe of theſe things, than trouble 
you with my own, 


Sous other things I have been in- 
formed of by the work-men, as that 
L4 a little 
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a little ſpar mix'd with the lead ore, 
promotes its fuſion, I ſuppoſe, as the 
yellow marchaſite, that's found with 
ſilver, makes that metal flow the 
ſooner : that if there be any holly- 
wood in the fire, it hinders the flux- 
ing of the ore, which is certainly 
cauſed by the glutinous ſap . of that 
wood, | . 


Trar the ſmoak is obſerved to 
follow the water very much: I ſup- 
poſe the coldneſs of the water does 
condenſe the fumes, as is ſeen in re- 
viving mercury from cinnabar. A 
blue film is obſerved on the ſurface 
of thoſe waters, where the ſmoak falls. 


TAT 
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Tnar a man may by wetting his 
finger in his mouth, or common was 


ter, draw it through melted lead or 
iron, without any prejudice. 


Sir, Tusk obſervations will ſeem 
barren, yet as good as I could make 
among theſe people of the Peak, 
few of which can give a rational ac- 
count of either what they do, or 
ſuffer, in ſuch matters. 


J am, 


Sir, 


Yours, &c. 


* 
* 
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POSTSCRIPT. 


INCE the preceding ſheets were 
O printed, I have been informed, 
by my ingenious friend Dr. Falconer, 
that two very modern books of Cook- 
xxv contain receipts for recovering 


WIV when ſour, and preyenting it 


from becoming ſoby means of ceruſſe, 
and of melted lead. I have myſelf 
ſeen one of theſe books, and have 


tranſcribed the receipt, which is as 
follows. 


To hinder wine from turning,” 
« Put a pound of melted lead, in fair 
&* water, into your caſt pretty warm, 


aud ſtop it cloſe.” 
The Univerſal Cook, p. 244. 
Tuts 
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Tris work was publiſhed in 1773. 


and is written by John Townſhend, 


late maſter of the greyhound tavern, 
and cook to his . the Duke of 
Wü Ran 


Ir muſt be ſuppoſed that Mr. 


Townſhend is ignorant of the poiſon- 
ous quality of lead ; but he is cer- 
tainly deſerving of cenſure for pre- 
ſuming to give receipts without bet- 
ter information. And if he, or his 
brethren vintners have practiſed the 
method which he recommends, they 
are juſtly chargeable with all the mil- 
chiefs ſuch deteſtable arts muſt pro- 
duce. The adulteration of wine is 

indeed 


* 
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indeed an evil ſo general, and ſo dan- 


gerous in its conſequences, that it is 
to be hoped the legiſlature will inter- 
poſe to prevent It. 


Ix has been obſerved (page 74) 


that the common red ſealing wafers 
contain Lead, and are of a poiſonous 
quality. A Lady in Cheſhire had a 
favourite Bulfinch, which was fo 
tame as to be permitted to fly about 
the room; a liberty that ſeemed to 
improve both his health and plum- 
age. The bird unfortunately pick- 
ed up ſome ſcraps of wafers, which 
had been left after ſealing a letter. 


He ſoon loſt his appetite and ſpirits, 


and 


* 
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and in a few days pined away and 
died. Another Bulfineh was pro- 
cured, and when ſufficiently. tame, 


allowed the liberty which the former 


had enjoyed; but great care was 


taken to keep wafers out of his 


reach. However, by the inadver- 
tence of a ſtranger in the family, 
who had been uſing them, a piece of 
one was left upon the table, which 
the bird immediately ſeized, and 
like the former ſickened and died 


in conſequence of it. Dr. Falconer, 


to whom I am indebted for theſe 
facts, adds, that ſome time after- 
wards, a third Bulfinch, belonging to 
the lame Lady, met with a ſimilar 
fate, 

Ds. 
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Dx. Warr, to whoſe friendſhip I 
am under many obligations, has lately. 
favoured me with the following caſe. 
E was ſome years ago called to the 
ſon of a Plumber in this town, 
© (Worceſter) a child about two years 
of age, who had been remarkably 
healthy till this illneſs. He had been 
taken, a few days before I ſaw him, 
with violent pains in the bowels, 
attended with a fever, and convullive 
motions in the limbs. Theſe com- 

» plaints had been attributed to worms, 
and ſeveral medicines had been given 
unſucceſsfully, When I viſited him 
firſt, I found him paralytic on one 
fide, and delirious. Upon enquiring 
into 
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into the cauſe of his diſorder, and 


particularly whether the child had 
been uſed to go into the room where 
they melted the Lead, I was inform 
ed that he did frequently, and that 
it was a cuſtom with his maid to let 
him run barefooted along the ſheets 
of Lead, whilſt they were warm, 
with which he appeated to be much 
delighted. I did not then heſitate 
to attribute his . preſent diſorder to 
this cauſe.” 


THE END. 


E R R A T 4. 


Page 16, Line 2, ili ſwelling. 


12, 9, dele the. 
57. 10, for ſearches r. reſearches, 
73. 4, change the ſemicolon into 
a full ſtop, and read After for after. 
104, 12, for acid vitriol r. acid of 


